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1 Introduction

RAN4 has discussed enhanced RLM for feMTC for last several meetings and it was agreed at last meeting to introduce a new triggering of events for RLM. An LS was also sent requesting RAN2 to introduce signalling support [1] for such triggering. However, there are some open issues that need to be resolved and in this contribution we provide our view on the topic. 
2 Discussions
2.1 Agreement
	· RAN4 sees benefit in introducing a new triggering of events to RLM. The new events are as follows:

· Event M1: UE reports early Qout i.e. UE report event Qout offset by X and

· Event M2: UE reports early Qin i.e. UE reports event Qin offset by Y

· X and Y are fixed values defined in 36.133. The unit and values of X and Y are FFS. 


Events can include optional information about: excess repetitions of MPDCCH, recommended aggregation level of MPDCCH, recommended repetition level for MPDCCH, and recommended CE Mode. 

Whether excess repetitions for PDSCH may be reported is FFS.
Whether recommended repetition level for PDSCH may be reported is FFS.




2.2 Discussions

Regarding signaling of PDSCH related transmission parameters
Radio link monitoring is based on estimated SNR of CRS signals which is mapped to the hypothetical control channel performance (MPDCCH). The CRS signals used for this estimation can be from any downlink channel, e.g. downlink data channel or downlink control channel. The CRS SNR is then used to compare to the MPDCCH BLER to determine whether the UE is in-sync or out-of-sync with respect to its serving cell. Thus the PDSCH related transmission parameters such as excess repetitions and recommended repetition level for PDSCH are not relevant to include in the new event triggered reporting since they are PDSCH is not involved in RLM and RLM is entirely based on MPDCCH BLER.

· Proposal #1: PDSCH related transmission parameters are not included in the new event triggered reporting. 
X and Y values and units
Our proposal is to use control channel BLER as criteria to trigger the new events. This will be more in line with current RLM in-sync and out-of-sync triggering which is also based on control channel BLER. Thus we propose to use BLER as the units for X and Y offset.
· Proposal #2: Hypothetical MPDCCH BLER is used as the criteria to trigger the new events, i.e. the unit of X and Y is MPDCCH BLER.
The new events should be detected and triggered earlier than the legacy RLM events (in-sync and out-of-sync events). Thus values of X and Y should be selected accordingly. In current RLM requirements, the in-sync and out-of-sync are triggered at 2% and 10% block error rate of hypothetical MPDCCH transmissions respectively. Thus the values of X and Y of the new events M1 and M2 should be rather small compared to 2% and 10% BLER.
In one example,  Y can be 3 meaning that the event M1 is triggered at 5% MPDCCH BLER and X can be -3 meaning that the event M2 is triggered at 7% MPDCCH BLER.  When these events are triggered and reported to the network, it may have some margins to act on it although it is up to the network implementation. For example, in the first case the adaptation can comprise reducing the configured repetitions when the link quality is of good quality. In the latter case, the network node may have a chance to  apply more robust transmission parameters when the link quality becomes bad. The M1 event can be triggered at BLER level which is a bit slightly higher than current Qin level. Similarly, we think the event M2 should be triggered at BLER level is slight better than current Qout level. Our proposal is as follows:

· Proposal #3: X and Y are defined as 3 and 3 respectively which correspond to M1 event at 5% hypothetical MPDCCH BLER and M2 event at 7 % hypothetical MPDCCH BLER.  
Moreover, it is expected that applying L3 filtering to the event indications can be useful as it can reduce unnecessary signaling and so called “ping-pong” effect. Instead of defining new counters of for the new RLM events, it is preferred to reuse the existing counters. More specifically, N311 counter can be reused for filtering for event M2. Similarly, N310 counter can be reused for filtering of event M1. The filtering shall be discussed and decided by RAN2. 
· Observation #1: RAN4 sees a benefit in applying L3 filtering to the new RLM events (M1 and M2).
3 Summary

In this contribution, we have discussed the open issues of the new RLM triggering events that were agreed at last meeting. The open issues include whether any optional parameters shall be signalled for the PDSCH related transmissions, and the unit of X and Y parameters to trigger the events. We have provided a discussion on these issues and made the following proposals and observations:
· Proposal #1: PDSCH related transmission parameters are not included in the new event triggered reporting. 

· Proposal #2: Hypothetical MPDCCH BLER is used as the criteria to trigger the new events, i.e. the unit of X and Y is hypothetical MPDCCH BLER.

· Proposal #3: X and Y are defined as 3 and 3 respectively which correspond to M1 event at 5% hypothetical MPDCCH BLER and M2 event at 7 % hypothetical MPDCCH BLER.  
· Observation #1: RAN4 sees a benefit in applying L3 filtering to the new RLM events (M1 and M2).
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